numbers-the channel flounder Syacium micrurum. B. ocellatus and S. micrurum only 23 occurred in sandy moats on the shallow reef terrace and fore reef and between coral 24 patches on the terrace and fore reef slope. The other species could also be found on coral 25 patches. The depth distribution of the various species overlapped: all species were caught 26 over a depth range from a few meters up to 20 m. All Bothus species were carnivores, 27 preying on a variety of mobile benthic animals such as fishes and crustaceans. life cycles, at least partly associated to the coral reef habitat (see for instance Sale, 2002) . 79
Among these reef fishes, also some flatfish species can be found, however, densities are 80 often low, which might at least partly for epibenthic flatfish species due to the small amount 81 of suitable habitat in the form of soft sediment (van Duyl, 1985) . Apart from a general 82 description of species composition and some information on feeding habits, ecological 83 information about tropical flatfish species on coral reefs is scarce. Based on numerous 84 studies in temperate and subtropical areas (a.o. Kuipers, 1977; Zijlstra, 1972) , flatfish 85 species are, except from seasonal migrations, in general considered as being rather sessile, 86 especially during the juvenile stages. The condition and growth of these demersal species 87 is often studied and considered to be an indicator for habitat quality of the benthic system 88 systems. Some information is known about aspects of the social and reproductive 99 behaviour of some flatfishes from a nearby island, Bonaire (Konstantinou & Shen, 1995) . 100
Marie, a few flatfish were also caught at 20 m depth on a sand flat between the double 113 reef. The dive sites are shown in Figure 1 . 114
Sampling 116
Flatfishes were caught on sandy patches by scuba divers with nets. Two scuba 118 divers swam next to each other carrying a small drift net of 270 cm in length, 75 cm in 119 height and a mesh size of 1.25 * 1.25 cm with a tickler chain below the net and drifters on 120 top. For small flatfish (1-2 cm) a small rectangular gauze net was used of 90 * 45 cm and 121 a mesh size of 1.25 *1.25 cm with underneath a lead rope. In order to spot and catch 122 small fishes the sediment was disturbed softly and the rectangular gauze net was placed 123 over a detected fish. Large flatfish were detected by swimming 0.5 -1 m above the bottom, 124
and were caught by circling and closing the net around them. Subsequently the flatfish 125 was taken out of the enclosure by hand and stored in a bag. 126
All flatfish were kept in a bag with a mesh size of 0.5 * 0.5 cm (Underwater 127 Kenetics ® ) until the end of a dive. Fishes were put immediately on ice in a cooler, 128 transported to the laboratory and stored individually in sealed plastic bags at -7°C until 129 further analyses within a week. A subsample was weighted before storing at -7°C to 130 determine weight loss due to freezing. 131
Flatfish were collected during the first two weeks of every month in 1995 and 132 irregularly in 1996. Each day, two dives were made during daytime, randomly at various 133 locations. On average, between 0 and 5 flatfishes were caught during each sampling dive 134 on sandy patches on the reef. Diving continued until at least 20 specimens of each flatfish 135 species were collected per monthly sampling period. In some months, fewer individuals 136 were caught. 137 138
Data analysis 139 140
All analyses were done within a few days after collection of the fish. Before 141 dissection, fish were defrosted in seawater. All flatfish were identified with the FAO sheets 142 (FAO, 1978), Gutherz (1967) and Top & Hoff Jr (1972) . After species identification, 143 standard length (cm), total length (cm) and wet weight (g) was determined. Weight loss 144 due to freezing was low between 1 and 2 %, therefore no correction was applied. 145
Subsequently, the guts were removed and the gutted weight (g) was measured. Stomach 146 content was analysed and weighted if possible. Also gonads (> 0.01 g) were weighted (g). 147
ground to the core in the sagittal plane with lapping film (30, 15, 9 and 3 µm). Otoliths 151 were examined under an Olympus MX-51 transmitted light microscope at 400x at the 152 National Marine Fisheries Services laboratory in Narragansett, Rhode Island, USA. Using 153
Image-Pro image analysis software (Media Cybernetics 1998), increments were 154 enumerated and increments widths along the anterior dorsal section of the otolith from the 155 core to the outer edge following the standard protocol for reading and interpreting the 156 otoliths (Searcy & Sponaugle, 2000 . For reading, first, all unclear, abnormally 157 shaped (nonlinear growth axis) sagittae were discarded. A sagitta from each specimen was 158 read randomly twice independently by the same reader. If the increment counts were 159 within 5% of each other, one measurement was randomly selected for analysis (Searcy & 160 Sponaugle, 2000 . If the increment counts differed by more than 5%, the otolith 161 was read again. If the increment counts from the third reading differed from the other 162 readings by more than 5%, the otolith was discarded. If the difference on the third count 163 was less than 5% of one of the former readings, then one of these two measurements was 164 randomly selected for analysis. ) 169 whereby L∞ is the estimated maximum total length (cm), K is the growth rate constant (y -170 1 ), t is age (y), t0 is the age at length zero and Lt is the observed length at age t. 171
The investment in total body, somatic and gonadal mass was analysed by means of 172 the body mass index (BMI), the somatic mass index (SMI) and the gonadal mass index 173 the field data, a preliminary data exploration was carried out following the protocol 184 described in Zuur et al. (2010) . Potential outliers were checked using Cleveland dotplots, 185
and multi-panel scatterplots using the xyplot function from the lattice package (Sarkar, between variables and the presence of collinearity. There was no collinearity between mass 188 indices (BMI, SMI and GMI) and month or year for the three Bothus species (not shown). 189
The extent to which variability in total body, soma and gonad condition was 190 accounted for by seasonal variability among each area was examined by fitting generalized 191 additive models (GAMs) with Gaussian distribution errors. Two models were used: 192 The fourth species caught at the sand flats on the lower terrace near the drop off 228 was the channel flounder Syacium micrurum. The channel flounder also belongs to the 229 family of the Bothidae but it has an elongated body and lacks ocellated spots compared 230 with the three other Bothidae species that were found. The channel flounder was also 231 better camouflaged or covered with sand. Since only 12 individuals in size between 10 and 232 22 cm TL were caught, the species was excluded from further analysis. 233 234
Distribution 235 236
All three flounder species occurred on the sandy flat patches in between patch reefs 237 and the occurrence of the eyed flounder Bothus ocellatus was restricted to these areas. B. 238 ocellatus was always found on top of the sediment or even slightly buried. The two other 239 species, the mottled flounder B. maculiferus and the peacock flounder B. lunatus were also 240 found lying flat on top of the sediment but also sometimes curved upwards as if 241 "sunbathing". These two species were incidentally also found lying curved upwards on top 242 of hard substrates. 243
The three flounder species differed with respect to the size range caught (Fig. 2) . 244 B. ocellatus was caught from 2 to 14 cm TL, for B. maculiferus the size caught ranged from 245 2 to 26 cm and for B. lunatus no small specimens and only large individuals from 15 cm to 246 37 cm were caught. 247
The depth distribution of the various species overlapped (Fig. 3) All small Bothus species < 5 cm mainly consumed copepods (Fig. 4) . With increasing 258 size up to 10 -15 cm the contribution of copepods decreased and B. ocellatus shifted to 259 shrimps, crabs and fishes (Fig. 4) . (not shown), so data were treated together. Total length -total wet weight relationships 274 in the form of W = aL 3 , showed all species with similar relationships for Bothus maculiferus 275 and B. lunatus (a = 0.012) with a slightly higher value for B. ocellatus (a = 0.013) (Fig.  276 
5). 277
Age and growth between the three species varied considerably despite the similarity 278 in body shape. Otolith reading indicated that the maximum age found for B. maculiferus 279 and B. lunatus was slightly over 1 year, and for B. ocellatus around 2 years (Fig. 6) of observations in some months (Fig. 7) . For B. ocellatus, highest values were found around 293 June-July and for B. maculiferus highest values were found at the end of the year. 294 sexes showed that GMI significantly differed between males and females in B. ocellatusdifferences between sexes were very small (similar AIC between models with and without 302 the factor sexes). Therefore, GMI was treated separately between sexes in further analysis. 303
In B. ocellatus, both females and males showed no significant differences in GMI along the 304 year (GAM; females F=1.12, p=0.31; males F=0.75, p=0.46) (Fig. 8) . This means that in 305 both females and males there was no pattern during the course of the year but the absolute 306 mean values differed with females showing a larger investment. In contrast, females of B. 307 maculiferus showed significant differences in GMI along the year (GAM; F=3.73, p<0.05) 308
suggesting low values in January/February which increase until about July, whereas males 309 did not show differences along the year (GAM; F=2.26, p=0.10). For female B. lunatus no 310 model prediction was possible due to the small number of individuals in some months. In 311 males, the pattern in GMI along the year showed a borderline significant difference (GAM; 312 F=2.09, p=0.04) with higher values around June and lower values in the beginning of the 313 year. However, several months had only 1 observation, which could have influenced model 314
results. 315
Seasonal patterns in reproductive effort can also be illustrated by estimating the 316 proportion of fishes with gonads (weight >0.01 g) present over time (Fig. 9) . No significant 317 differences between sexes were found for the different species (similar AIC between 318 models with and without separate sexes). In all species, no significant difference in the 319 presence of gonads (weight >0.01 g) was found along the year (GAM, (Fig. 9) . 321 mating occurs in groups, each consisting of a male and more females, whereby each female 373 also has a distinct subunit within the male's territory (Konstantinou & Shen, 1995) . 374
In contrast to the patterns in reproduction, significant although small seasonal 375 differences in body mass and somatic mass index were found along the year in B. ocellatusin body composition. For B. ocellatus and B. maculiferus the observed maximum size in 378 this study was larger than described in Fishbase (www.fishbase.org). 
397
Bothus species are considered to be generalized carnivores, preying on a variety of 398 mobile benthic animals such as crustaceans, worms, and small fishes (Randell, 1967 (Randell, , 399 1996 . Stomach content analysis done in this study supports this view. Based on these 400 prey items the trophic status of the studied Bothus species ranks from 3.7 in B. 
